
As	  one	  evolves	  the	  gluon	  density,	  the	  density	  of	  gluons	  becomes	  large:	  



Theore9cal	  issue	  is	  more	  when	  the	  
approxima9ons	  used	  are	  valid,	  not	  whether	  

framework	  is	  valid	  



CGC Gives Initial Conditions for QGP in Heavy Ion Collisions!

Longitudinal	  electric	  and	  
magne9c	  fields	  are	  set	  
up	  in	  a	  very	  short	  9me	  	  
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What	  does	  a	  sheet	  of	  Colored	  Glass	  look	  like?	  

On	  the	  sheet	   is	  small	  

Independent	  of	  	  
small	  

big	  

Density	  of	  gluons	  per	  unit	  area	  

Lienard-‐Wiechart	  poten9als	  

Random	  Color	  

0(1)	  



Rapidity:	  

The	  separa9on	  scale	  is	  in	  rapidity	  or	  
longitudinal	  momentum	  



Like	  diffusion	  







Before the collision only transverse E and B 
CGC fields 

Color electric and magnetic monopoles 

Almost instantaneous phase change 
to longitudinal E and B 

In	  forward	  light	  cone	  

generates	  correct	  sources	  on	  
the	  light	  cone	  

Equal	  strength	  for	  magne9c	  and	  
electric	  charge	  on	  average!	  



Topological charge density is 
maximal: 

Anomalous mass generation 

20	  

Different	  signs	  	  

Generate	  different	  chirali9es	  and	  
vor9city	  in	  the	  fluid.	  

Violates	  P	  and	  CP	  on	  an	  event	  by	  
event	  basis	  

Integral	  vanishes	  ini9ally	  



Before collision, stability 

After collisions, unstable 

Quantum fluctuations can become as 
big as the classical field 

Quantum fluctuations analogous to 
Hawking Radiation 

Growth of instability generates 
turbulence => Kolmogorov spectrum 

Analogous to  Zeldovich spectrum of 
density fluctuations in cosmology 

Topological mass generation 


